Evaluation of a porcine vascular model to assess the efficacy of various hemostatic techniques.
A novel live porcine model replicated the endoscopic surgical field of a carotid arterial injury of the human skull base. Hemostatic techniques were applied to jugular venous and carotid arterial injuries, including muscle patches, hemoclips, and aneurysm clips. Doppler imaging distal to the injury assessed flow through the repaired vessel. External jugular veins, and internal carotid arteries isolated from seven live anesthetized 100 kg pigs, were placed into a sinus model otorhino neuro trainer for visualization via an endoscopic nasal approach. Vessels were systematically injured and repaired, and Doppler measurements were made to assess flow through the vessels before injury and following repair. Blood pressures were maintained within physiological ranges, despite blood losses of up to 4.5 l. Venous injuries were repaired using Floseal, hemoclips, and aneurysm clips, while arterial injuries were repaired with muscle patches and aneurysm clips. Blood flow remained in all vessels after repair. This porcine model was effective for demonstration of arterial and venous injuries during endoscopic skull base surgery. Crushed muscle patch was effective for arterial injuries of 3 mm, and the aneurysm clips for injuries of 5 mm. Jugular venous injuries of 3 mm were repaired using Floseal, 5 mm using hemoclips, and 6 mm using aneurysm clips. Doppler imaging was a noninvasive means of demonstrating ongoing flow through injured and repaired vessels. The model represents a valuable training tool with the potential to train endoscopic skull base teams the skills required to manage an internal carotid artery injury.